The Rotating instability, abbreviated to RI, in a centrifugal blower with shrouded impeller is investigated by experiments and CFD analyses. The RI occurs in a partial-flow operation of the blower prior to stall with mild fluctuations of impeller-discharge velocity and radiated noise, and appears in the power spectra as a gradual hump at almost half of the blade-passing frequency. The cause of the RI is supposed to be unsteady vortices rotating along the impeller periphery and the irregular change of the vortex rotating speed may generate the gradual hump in the power spectra. The RI noise is generated by the impingement of the impeller-discharge flow with unsteady vortices. Fundamental characteristic and structure of the unsteady vortices are investigated supplementary by detailed measurements using a double-phase-locked averaging method and also CFD analyses.
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Power spectra of blower radiated noise at several operating conditions are compared with that of the design operating point  =0.22. The hump of the frequency component caused by rotating instability of the blower at almost the half of the blade passing frequency, indicated by dotted circles in the figure, can be recognized atoff-design operation. =0.08 =0.22 =0.08 =0.22 Fig.6 Effects of cut-off radius and cut-off clearance on rotating instability are investigated by radiated noise measurement (N =2000 min -1 ). Cut-off geometries have slight influence on the strength of the rotating instability. Therefore, generation mechanism of the rotating instability noise is considered to be quite different from the BPF noise. Frequency f Hz
Variation of peak frequencies of impeller-discharge velocity and radiated noise of the rotating instability is investigated by changing the blower rotational speed. The peak frequency of the velocity fluctuation is lower than the half of the BPF. On the contrary, that of the radiated noise is higher than the half of the BPF, and this tendency is unchangeable by the blower rotational speed. This experimental result suggests that the noise source of rotating instability is moving relatively to theimpeller. Therefore, the peak frequencies of the impeller-discharge velocity and radiated noise are not in agreement. 
